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(54) Latch assembly and vehicle including such a latch assembly 



(57) A latch assembly (1 0) including a latch bolt (1 2), 
a retaining means (14) and an actuator (16), the latch 
bolt being moveable between a closed position at which 
it is capable of retaining a striker (22) and an open po- 
sition at which the striker is released, the retaining 
means being moveable between a retained position at 



which it retains the latch bolt in at least its closed position 
and released position at which the latch bolt can move 
between its opened and closed positions, the actuator 
being capable of moving the retaining means from its 
engaged position to its released position, in which, un- 
der normal operating conditions of the latch, the actuator 
is the sole means of releasing the latch (Figure 1). 
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Description 

[0001] The present invention relates to a latch assemblies and vehicles including such latch assemblies, in particular 
s ?^rT™::i^ZL for use in cars include mechanfca, arrangements to a.low un.atching and locking/ 

^rVhusfnlTdedoor handles are typically connected by rods orcab.es to the latch to ^ JJJjJ'J £ 
by operation of the inside door handle. Similarly outside door handles are mechanics Ay 

opening of the door by operation of the outside door handle. Furthermore extenor key barrels, oper able by I keys are 
» connoted by mechanical linkages to the latch to allow locking and un.ocking of the door 

buttons and the like are again connect connected to the latch to allow locking and unlock.ng of the latch Forth eanore 
cl safety mechanisms are typically mounted on rear doors on the vehicles so as to prevent opening of the door by 
oDeration of the inside door handle, independent of whether or not that door is locked. 

511, mown vehicles must include many mechanical elements to provide for a full range of functions relating 

15 lows" 0 An object of the present invention is to provide for a simplified door latch, requiring ■^•"^^ 
[0006] Another object of the present invention is to provide for a veh.de hav.ng a door latch system with fewer 

[0°0 m 0 P 71 One Thus according to the present invention there is provided a latch assembiy including . Wchb* a retaining 
20 Lanl and an actuator, the latch bolt being moveable between a closed position at which rt is capable • ° f r ™9* 
striker and an open posrtion at which the striker is released, the retaining means being moveable >*^ a «™* 
position at which it retains the latch bolt in at least its closed position and a released post.on a ^wh ch th.taW.ta* 
can move between its opened and closed posttions, the actuator being capab.e ^^ f ^ A ^ ,n ^fJ^ 
its engaged position to its released position, in which, under normal operating condrt.ons of the latch, the actuator ,s 

25 ;r 0 otrr n C-^ 

SS? *Z£ ST there is provided . ,tch assembly I^J-J 
bS a retaining means and an actuator, the latch bolt being moveable between a closed position at whK rt -s capable 
so of retaining a slriker and an open posttion at whfch the striker is released, the retaining means being moveab ,Mmm 
a retained position at which it retains the latch bolt in at .east it closed position and a released position at which the 
fateh can move between its open and closed positions, the actuator being capable of moving the retam.ng means from 
if engaged poS to its released position, in which the actuator is biased towards an at rest position, wherein the 
retaining means is capable of achieving it retained position, by a resilient means. 
as 0010 ^cording to a further aspect of the present invention there is provided a latch assembly including a latoh 
Mt aVetSg means % n actual and a cam the latch bolt being moveable between a closed position at which 
caoable of reteinTng a striker and open position at which the striker is released, the retaining means being moveable 
bSweln a S3 position at which detains the latch bolt in at least its closed position and a ^!^So 
which the latch bolt can move between tts Cosed and open posftions, the retaining mean f' u "^ 
40 abutment, the actuator being operable to move the cam, the cam surface engaging the actuation abutment of the 
retaining means to move the retaining means to its released position. 
TO01 11 Advantageously this provides for a latch assembly of simplified design. 

0012] The invention will now be described, by way of example only, with reference to the accompanying drawings 
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[0012] 

in which:- 



Figures 1 to 3 show part views of a latch assembly according to the present invention, in a latch, unlatched and 
open condition; 

Figures 4 to 8 show part views of a further embodiment of a latch assembly according to the present invention 
so when it moves from a latched condition to an unlatched condition. 

Figures 9 to 13 show alternative embodiments of vehicles according to the present invention. 
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[0013] With reference to figures 1 to 3 there is shown a latch assembly 10 including a latch bolt in the form o a 
rotatingclaw12,aretention means in theformofapawlUanactuatorintheformof an elects 
[0014] Rotating claw 1 2 is pivotable about claw pin 24 from a closed position as shown in f.gure 1 to an open portion 
aTshowni Uure 3. Claw 1 2 includes a mouth 26 a closed abutment surface 28 and a first s^etyabutme^nt surface 30^ 
Paw?i4 is pivotable about pawl pin 32 and includes a first arm 34 having a first abutment surface 36 and a 



2 



EP1 164 241 A2 



second arm 38 having a second abutment surface 40. 

[0016] Electric motor 1 6 includes an output shaft 42 upon which is directly mounted cam 1 8. 

[0017] In this case cam surface 20 is circular but since cam 18 is mounted eccentrically relative to output shaft 42, 
this arrangement provides for a single lobe cam. 
[0018] Operation of the latch assembly is as follows. 

[0019] Consideration of figure 1 shows a striker 22 retained in mouth 26, with claw 12 being retained in its closed 
position by closed abutment surface 28 co-operating with first abutment 36. 

[0020] Under these circumstances the door upon which striker 22 is mounted would be in a fully closed position. 
[0021] Note that it is possible for striker 22 to be retained in mouth 26 whilst first safety abutment surface 30 co- 
operates with first abutment surface 36. Under such circumstances the associated door would be in a first safety 
position i.e. unable to be opened but nevertheless not in a fully closed position. 

[0022] It should be note from figure 1 that second abutment surface 40 is in contact with cam surface 20 but cam 
lobe 21 is remote from second abutment surface 40, thus allowing engagement between closed abutment surface 28 
and first abutment surface 36. 

[0023] A pulse of current is fed to the motor such that it causes the cam to continuously rotate through 360°. 
[0024] Initial operation of the motor 1 6 causes the cam 1 8 to rotate to the position shown in figure 2 where cam lobe 
21 is proximal second abutment surface 40 thus causing pawl 14 to rotate in a clockwise direction about pawl pin 32 
hence disengaging first abutment surface 36 from closed abutment surface 28. 

[0025] When the latch is passing through the position as shown in figure 2, elastomeric door seals acting between 
the associated door and the adjacent portion of the vehicle causes the door to open such that the striker 22 moves to 
the right as shown in the figure relative to the latch thereby causing the claw 12 to rotate in a clockwise direction with 
viewing figure 2, such that surface 31 of the claw moves to a position opposite surface 37 of the pawl. 
[0026] With continued rotation of the motor and hence cam surface 20, the lobe 21 achieves the position as shown 
in figure 3, i.e. remote from second abutment surface 40 where upon the motor stops. It should be noted from figure 
3 that cam surface 20 does not engage second abutment surface 40 since these two surfaces are being held apart by 
co-operation of surfaces 37 of pawl engaging surface 31 of the claw. 

[0027] When the door is closed, striker 22 enters mouth 26 causing claw 12 to rotate in a clockwise direction from 
the position shown in figure 3 to the position shown in figure 1 whereby surfaces 37 and 31 disengage thus allowing 
engagement of first abutment 36 with closed abutment surface 28. 

[0028] In this case the motor 1 6 is the sole means of releasing the latch under normal operating conditions. The term 
normal operating conditions should be construed as meaning those conditions under which an end user of the vehicle 
would normally open and close the associated door. 

[0029] In this case an access path P (shown schematically) is provided in order to open the latch under abnormal 
operating conditions. Thus when a vehicle is being assembled on a assembly line an independent means such as a 
screwdriver or other generally elongate element can be passed through the access path in order to operate the pawl 
14 to open the latch independent of operation of the motor. Thus advantageously the door can be fitted and aligned 
and checked for correct opening and closing in the absence of a power source such as the vehicle battery or a slave 
battery. The term access path should be construed to mean an arrangement of components that allows access of the 
independent means. 

[0030] With reference to figures 4 to 8 there is shown part views of a further embodiment of a latch assembly 1 0" 
including a retention means in the form of a pawl 14' having a second arm 38' Pawl 14' is mounted similar to pawl 14, 
and engages a rotating claw (not shown). 

[0031] Latch assembly 10' further includes a cam 18' having a cam surface 20* with a cam lobe 21'. Cam 18' is 
rotatable about axis A which in this case is coincident with an output shaft of an electric motor (not shown). 
[0032] In this case a resilient means in the form of a tension spring 44' is secured under tension between fixing pin 
F mounted on a chassis of the latch assembly and connection pin C mounted on the cam 18'. 
[0033] Operation of the latch assembly 10 is as follows. 

[0034] Consideration of figure 4 shows the pawl 14' in an engaged position, and in particular cam surface 2V does 
not contact second abutment surface 40'. 

[0035] Operation of the motor causes the cam 1 8* to rotate clockwise through 360°. During part of this 360° movement 
the cam lobe 21 * engages second abutment surface 40' causing pawl 14* to rotate clockwise when viewing the figures 
thus allowing the latch to open (see figure 8). 

[0036] Consideration of figure 4 shows that tension spring 44' biases the cam 18' to the position shown in figure 4 
since this is the position at which the distance between connection pin C and fixing pin F is a minimum. In this position 
cam 1 8' is in a stable equilibrium position i.e. a small rotation of cam 1 8' clockwise or anticlockwise will result in the 
cam returning to the position as shown in figure 4. 

[0037] Consideration of figure 5 shows the cam having been rotated through 90° whereupon tension spring 44* has 
been extended. 
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M o, ., 9 e.e 6 shew ft. .ens.eh «P*^'™^ S!!i^SS,SSSS 

thieugh transient, nevertheless the earn 1 8 .s momenian y s. * .Hah* dteptaeeP doofc»lse the spring 

M in .his peshien, .he cam «ee« .em ain J. M P«^^ ™J SSSSSS be dispart s, igrt.l, 

surface 40' to move the pawl 14' to a disengaged position (as snown in ugur J- 

uired to move cam 

[0042] in particular the tension spring 44' can be ^f.^^^ZnLa M of power required to 

™=nxr^^^^ 

door that cannot be retained in a closed position . r when the cam 

[0043] Furthermore the tension ^^.^^SSS^^Z^ therein to move the cam from 
is in the position as shown in figure 7, the tension spring J^Jf^JJ results in a doorth at can be held in a 
the position as shown in figure 7 to the position as shown in figure 4. Again this results 

closed position. ... „ cori in .particular non rotating latch bolts. Furthermore 

[0044] In further embodiments alternative latch bolts could be used ,n p ™r "on 9 

S°"fo. ease o. .e.e.ertce ft. .0.0*9 re^nee. »« he used. «he,e app W h=.e en « 9 IP .3. 



B = Battery 



RL = Remote Locking 
Switch 



CS = Child Safety Switch 



CU = Control Unit 



O = Outside Switch 



RLL = Rear Left Latch 



C = Circuit 



FRL = Front Right Latch 



K = Key 



BP = Bypass 



M = Motion Switch 



I = Inside Switch 



FLL = Front Left Latch 



KL = Key Locking Switch 



P = Panic Switch 



R = Remote Switch 



RRL = Rear Right Latch 



EPS = Emergency Power 
Socket 
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the switches. Thus these switches can be regarded as enab "™JJ switch are a|l bi . stable switches, that 
[0048] The motion switch, panic switch, remote locking switch ^* 1 "™^^"^ rded as disab , in g switches. 
!s to say they have a stable open position and a *~££EZ used T s^^rop'ate doors'not shown). 
[0049] Consideration of figures 9 to 13 shows m all cases four '^hes usedto sa^ ^ » ^ an ^ 

0050 Each .atch has an associated outside switch r^J^^^^li inside switches wou.d 
dated inside switch manually operable from the ins.de of the vehicle. Typically 

be located proximate associated doors. vehicle, is operable to disable opening 

raosn A child safety switch, typically located within reach of a dnver ot tne venic.e, w 
of the rear doors by operating the inside switches associated with those rear doors. ^ ^ 

[0052] A battery is provided to supply power to allow the latches to operate and a conir 

[O^T ^components of the system are connected by circuitry, in this case an electric circuit. 

[0054] Specific features of vehicle V1 are as follows.- disa blina the latches by operation of the key. 



EP 1 164 241 A2 



[0056] It can be seen from figure 9 that with the key locking switch in the position shown in figure 9 the vehicle is 
effectively locked in a superlocked condition thus operation of any outside or inside switch will not open the associated 
door. To unlock the vehicle, the key can be used to move the key lock switch to a closed position whereupon operation 
of any inside or outside switch will open the door (provided the child safety switch is in the closed position). 
5 [0057] With the child safety in the open position as shown in figure 9 operation of the rear inside switches will never 
open the associated door. 

[0058] Specific features of vehicles V2 are as follows :- 

[0059] A motion switch is included in series with all latches. Thus with the vehicle in motion, the motion switch au- 
tomatically opens thus disabling the inside and outside switches. 
10 [0060] A panic switch, mounted typically within easy reach of a driver of a vehicle is provided in series with all latches. 



[0061 ] A remote locking switch is provided in series with all latches. The locking switch can be operated by a manually 
operated remote control unit. Thus to unlock the vehicle the remote control unit is operable to send a signal to the 
control unit which then ensures that the motion switch, the panic switch and the remote locking switch moves to a 
15 closed position whereupon the vehicle is unlocked. The vehicle can also be locked by operation of the remote control 
unit which then sends a signal to the control unit to open the remote locking switch. 
[0062] Specific features of vehicle V3 are as follows:- 

[0063] A key locking switch is provided in parallel with the remote locking switch enabling the vehicle to be locked 
and unlocked by a key or by the remote control unit. Thus locking by the key causes the key lock switch and the remote 
20 locking switch to open, locking by the remote control unit causes the key locking switch and the remote locking switch 
to open, unlocking by the key causes the control unit to confirm the motion switch and panic switch are closed and 
also to close the key locking switch and unlocking by the remote control unit causes the control unit to confirm the 
motion switch and panic switch are closed and to closed the remote locking switch. 

[0064] It should also be noted that the circuit of vehicle V3 includes a bypass with bypasses the motion switch, panic 
25 switch, key lock switch and remote lock switch. Thus always providing power to the front inside switches. Thus operation 
of the front/inside switches always opens the front doors and hence the vehicle can never the put into a superlocked 
condition. Typically such an arrangement would be found on cars for the North American market. 
[0065] Specific vehicles of vehicle V4 are as follows:- 

[0066] A remote locking switch is provided in series with all latches to provide for locking and unlocking of the vehicle. 

30 Each latch has an associated remote switch operable via the control unit by signals from the remote control unit. In 
this case the remote control unit has one button for operation of the remote locking switch and four button for operation 
of the fourrerriote switches. Thus the vehicle can be unlocked by pressing the button on the remote control unit asso- 
ciated with the remote locking switch. If only this button is pressed then all doors remains shut. However, if subsequently 
one or more button on the remote control unit associated with the remote switches are pressed then the associated 

35 latches are opened and the associated doors will spring open under the influence of the doors seals. 
[0067] Specific features of vehicle V5 are as follows:- 

[0068] In this case a remote locking switch is provided in series with the latches for locking the vehicle. However, 
only one remote switch is provided in this case associated with the latch of the drivers door (note left-hand drive vehicle) 
thus in one embodiment the remote control unit can have a single button which when pressed unlocks the vehicle by 

40 closing the remote locking switch and also closes the remote switch associated with driver door thus opening the door. 
When the driver exits the vehicle further pressing of the button causes the remote locking switch to open. 
[0069] Alternatively the remote control unit may have two buttons one dedicated to operating the remote locking 
switch and a further button dedicated to operating the remote switch of the drivers door. Thus the vehicle can be 
unlocked whilst all doors remain shut. 

45 [0070] It should, be noted that figures 9 to 13 show the various elements of the vehicles in positions which aid the 
understanding of the invention. However, the various switches and control units could be positioned at various locations 
on the vehicle, in particular the motion switch and remote locking switch could be located in the control unit. 



1. A latch assembly (10) including a latch bolt (12), a retaining means (14) and an actuator (16), the latch bolt being 
moveable between a closed position at which it is capable of retaining a striker (22) and an open position at which 
the striker is released, the retaining means being moveable between a retained position at which it retains the 
latch bolt in at least its closed position and released position at which the latch bolt can move between its opened 
and closed positions, the actuator being capable of moving the retaining means from its engaged position to its 
released position, in which, under normal operating conditions of the latch, the actuator is the sole means of re- 
leasing the latch. 




50 



Claims 



5 



EP 1 164 241 A2 



2. A latch assembly as defined in Claim 1 including an access path (P) to allow access of an independent means to 
release the latch under abnormal operating conditions. 

3. A latch assembly as defined in Claim 1 or 2 in which the actuator operably moves the retaining means via a cam 
surface of a cam. 

4. A latch assembly (1 0) including a latch bolt (12), a retaining means (14), an actuator (1 6) and a cam (1 8) having 
a cam surface (20), the latch bolt being moveable between a closed position at which it is capable of retaining a 
striker (22) and an open position at which the striker is released, the retaining means being moveable between a 
retained position at which it retains the latch bolt in at least its closed position and a released position at which the 
latch bolt can move between its closed and open positions, the retaining means further including an actuation 
abutment, the actuator being operable to move the cam, the cam surface engaging the actuation abutment of the 
retaining means to move the retaining means to its released position. 

5. A latch assembly as defined in any preceding claim in which the retaining means includes a first arm with a surface 
(36) for engagement with the latch bolt and a second arm with an abutment surface (40) operably actuated by the 
actuator. 

6. A latch assembly as defined in any preceding claim in which the retention means is a pivotable pawl (14). 

7. A latch assembly as defined in Claims 3 to 6 in which the actuator (42) has a rotating output shaft for driving the cam. 

8. A latch assembly as defined in Claim 7 in which the output shaft directly drives the cam. 

9. A latch assembly as defined in Claim 7 in which the output shaft drives the cam via a gear system. 

10. A latch assembly as defined in Claim 3 to 9 in which the cam is rotatable about an axis. 

11. A latch assembly as defined in Claim 3 to 10 in which cam is a single lobe cam. 

12. A latch assembly as defined in any preceding claim in which the actuator is biased to an at rest position, wherein 
the retaining means is capable to achieving its retained position, by resilient means (44 1 ) 

13. A latch assembly (10) including a latch bolt (12), a retaining means (14) and an actuator (16), the latch bolt being 
moveable between a closed position at which it is capable of retaining a striker (22) and an open position at which 
the striker is released, the retaining means being moveable between a retained position at which it retains the 
latch bolt in at least its closed position and a released position at which the latch can move between its open and 
closed positions, the actuator being capable of moving the retaining means from its engaged position to its released 
position, in which the actuator is biased towards an at rest position, wherein the retaining means is capable of 
achieving it retained position, by a resilient means (44 1 ). 

14. A latch assembly as defined in Claim 12 or 13 in which operation of the actuator causes the resilient means to 
pass through an unstable equilibrium position. 

15. A latch assembly as defined in Claim 14 in which the retaining means achieves the released position only after 
the resilient means has passed through its unstable equilibrium position. 

1 6. A latch assembly as defined in Claim 1 4 or 1 5 in which the retaining means starts to move from its retained position 
only after the resilient means has passed through its unstable equilibrium position. 

17. A latch assembly as defined in Claim 14, 15 or 16 in which the resilient means is capable of moving the retaining 
means to its released position once the resilient means has passed its unstable equilibrium position. 

18. A latch assembly as defined in Claims 14 to 17 in which energy stored in the resilient means when moving from 
the rest position to the unstable equilibrium position is substantially equal to or greater than the energy requirement 
to move the retaining means from its retained position to its released position. 

19. A latch assembly as defined in any preceding claim in which the actuator is an electric motor. 
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20. A latch assembly as defined in any preceding claim in which the latch bolt is a rotating claw. 

21. A vehicle including a first and second passenger door, the first door including a latch assembly as defined in anv 
preceding claim, the second door including a latch assembly having a latch bolt, a retaining means, an actuator 
the ffrs^oo* identiCa ' l ° reSpe ° tiVe b0,t ' retainin 9 ™ans, actuator, and cam of the latch assembly of 

22. A vehicle as defined in Claim 21 in which the first door is situated on one side of the vehicle and the second door 
is situated on the other side of vehicle. 

23. A vehicle as defined in Claim 21 or 22 in which the first door is located towards the front of the vehicle and the 
second door is located towards the rear of the vehicle. 

24. A vehicle including a doorlatch as defined in any one of the Claims 1 to20oravehicleasdefinedinClaims21 to 23. 

25. A vehicle as defined in Claim 24 including circuitry (C) to supply power to operate the actuator. 

26. A vehicle as defined in Claim 25 in which the circuitry includes one or more manually operable enabling switches 
to complete a circuit to open a door. 

27 vlSf 6 38 defi " ed in C ' aim 26 ' n Whi ° h ° r m ° re enab ' in9 switches are situated on the outside of the 

28. A vehicle as defined in Claims 26 or 27 in which the one or more enabling switches are situated on the inside of 
*° the vehicle. 

29 ' sUSes^R) defined in C ' aimS 26 l ° 28 Whi ° h thS ° irCUi,ry inC,UdeS ° ne ° r more remo,e| y °P era ble enabling 

30. A vehicle as defined in Claims 26 to 29 in which the circuitry includes one or more disabling switches operable 
such that operation of an associated enabling switch does not open the door. 

31. A vehicle as defined in Claim 30 in which the one or more disabling switch is selected from a motion switch (M) 
a panic lock switch (P), a remote lock switch (RL) and a child safety switch (CS). 

32. A vehicle as defined in Claim 30 when dependent upon Claim 28 and Claim 27 in which the enabling switches are 
an ms.de switch (I) in parallel with an outside switch (O) the inside and outside switches being jointly in series with 
a disabling switch to provide a supertocking facility. 

33. A vehicle as defined in Claim 32 in which there is further included a remote enabling switch in parallel with the 
inside and outside switches to provide for remote release of the associated door. 

34. A vehicle as defined in Claim 30 when dependant upon Claim 28 and Claim 27 in which the enabling switch is an 
inside switch in parallel with an outside switch with the outside switch being in series with a disabling switch to 
provide for locking and in which the inside switch bypasses the disabling switch to at least provide for opening of 
the latch by operation of the inside switch. 

35. A vehicle as defined in Claim 30 when dependant upon Claim 28 and Claim 27 in which a disabling switch is 
mounted in parallel with a key operated disabling switch (KL) to provide for optional key operated locking. 

36 ' s'uppT' 6 ^ d6fined ^ C ' aimS 25 l ° ^ in Whi ° h ° ircUitry inC ' UdeS meanS f ° r pr ° vidin 9 an '"dependent power 
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(54) Latch assembly and vehicle including such a latch assembly 



(57) A latch assembly (1 0) including a latch bolt (12), 
a retaining means (14) and an actuator (16), the latch 
bolt being moveable between a closed position at which 
it is capable of retaining a striker (22) and an open po- 
sition at which the striker is released, the retaining 
means being moveable between a retained position at 



which it retains the latch bolt in at least its closed position 
and released position at which the latch bolt can move 
between its opened and closed positions, the actuator 
being capable of moving the retaining means from its 
engaged position to its released position, in which, un- 
der normal operating conditions of the latch, the actuator 
is the sole means of releasing the latch (Figure 1). 
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